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Title: RANDOM ACCESS MEMORY HAVING DRIVER FOR REDUCED LEAKAGE CURRENT 

IN THE CLAIMS 

Please add claim 28. 

Please amend claims 1, 5-9, 12-17, 19-24, and 26 as follows: 

1. (Currently Amended) A random access memory (RAM) comprising: 

an array of memory cells arrang e arranged in a plurality of rows and columns wherein 
access of each row is based on a wordline signal; and 

a wordline circuit receiving a positive voltage at a positive voltage node, a negative 
voltage at a negative voltage node, and r e c e iving a decoding signal representative of an idle mode 
at a decoding node, and providing a wordline signal to at least one of the rows of memory cells-a 
wordline signal based on the decoding signal , the wordline circuit configured to form- and 
forming a leakage path from the positive voltage node to a reference node when the decoding 
signal indicates the idle mode. 

2. (Original) The memory of claim 1, wherein the memory cells comprises DRAM memory 
cells. 

3. (Original) The memory of claim 1, wherein the reference node is a ground reference. 

4. (Original) The memory of claim 1, wherein the wordline circuit further comprises: 
a latch configured to hold a state of the decoding node; 

a translation block configured to provide a voltage level at a bar decode node based on 
the decoding signal; and 

an output block configured to provide the wordline signal at an output node based on the 
voltage level. 
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5. (Currently Amended) The memory of claim 4, wherein the latch comprises a PMOS 
transistor having a gate coupled to the bar decode node, a source coupled to the positive voltage 
node, and a drain coupled to the decodingd eeede node. 

6. (Currently Amended) The memory of claim 4, wherein the translation block further 
comprises: 

a PMOS transistor having a gate coupled to the decodingd eeede node, a source coupled 
to the positive voltage node, and a drain coupled to the bar decode node; and 

an NMOS transistor having a gate coupled to the decodingd eeede node, a drain coupled 
to the bar decode node, and a source coupled to the reference node. 

7. (Currently Amended) The memory of claim 6, wherein the leakage path comprises a 
path from the positive voltage node to the reference node via the PMOS transistor and the 
NMOS transistor of the translation block. 

8 . (Currently Amended) Th e memory of claim 1, wh e r e in the output block further 
compris e s A random access memory comprising: 

an array of memory cells arranged in a plurality of rows and columns wherein access of 

each row is based on a wordline signal; and 

a wordline circuit receiving a positive voltage at a voltage node, receiving a decoding 

signal representative of an idle mode at a decoding node, and providing to at least one of the 
rows of memory cells a wordline signal based on the decoding signal and forming a leakage path 
from the voltage node to a reference node when the decoding signal indicates the idle mode, the 
wordline circuit comprising: 

a latch configured to hold a state of the decoding node; 

a translation block configured to provide a voltage level at a bar decode node 
based on the decoding signal; and 

an output block configured to provide the wordline signal at an output node based 
on the voltage level, the output block comprising: 
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a first PMOS transistor having a gate coupled to the bar decode 
node, a source coupled to the voltage node, and a drain coupled to the output 
node; 

a second PMOS transistor having a gate coupled to the reference 
node, a source coupled to the bar decode node, and a drain; 

a first NMOS transistor having a gate coupled to the output node, a 
drain coupled to the drain of the second PMOS transistor, and a source coupled to 
a negative voltage node receiving a negative voltage from an external power 
source; and 

a second NMOS transistor having a gate coupled to the drain of the 
second PMOS transistor, a drain coupled to the output node, and a source coupled 
to the negative voltage node. 

9. (Currently Amended) A wordline circuit use in a random access memory (RAM), the 
wordline circuit receiving a positive voltage at a positive voltage node, a negative voltage at a 
negative voltage node, an d rec e iving a decoding signal representative of a self-refresh mode at a 
decoding node, and providing a wordline signal based on the decoding signal nede and forming a 
current leakage path from the positive voltage node to a reference node when the decoding signal 
indicates the self-refresh mode. 

10. (Original) The wordline circuit of claim 9, wherein the reference node comprises a 
ground node. 

11. (Original) The wordline circuit of claim 9 further comprising: 
a latch configured to hold a state of the decoding node; 

a translation block configured to provide a voltage level at a bar decode node based on 
the decoding signal; and 

an output block configured to provide the wordline signal at an output node based on the 
voltage level. 
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12. (Currently Amended) The wordline circuit of claim 11, wherein the latch comprises a 
PMOS transistor having a gate coupled to the bar decode node, a source coupled to the positive 
voltage node, and a drain coupled to the decodingdeeede node. 

13. (Currently Amended) The wordline circuit of claim 11, wherein the translation block 
further comprises: 

a PMOS transistor having a gate coupled to the decodingd eeede node, a source coupled 
to the positive voltage node, and a drain coupled to the bar decode node; and 

an NMOS transistor having a gate coupled to the decodingd eeede node, a drain coupled 
to the bar decode node, and a source coupled to the reference node. 

14. (Currently Amended) The wordline circuit of claim 13, wherein the leakage path 
comprises a path from the positive voltage node to the reference node via the PMOS transistor 
and the NMOS transistor of the translation block. 

15. (Currently Amended) The wordline circuit of claim 11, wherein the output block further 
comprises: A wordline circuit suitable for use in a random access memory (RAM), the wordline 
circuit receiving a positive voltage at a voltage node, receiving a decoding signal representative 
of a self-refresh mode at a decoding node, and providing a wordline signal based on the decoding 
signal and forming a current leakage path from the voltage node to a reference node when the 
decoding signal indicates the self-refresh mode, the wordline circuit comprising: 

a latch configured to hold a state of the decoding node; 

a translation block configured to provide a voltage level at a bar decode node based on 

the decoding signal; and 

an output block configured to provide the wordline signal at an output node based on the 

voltage level, the output block comprising: 

a first PMOS transistor having a gate coupled to the bar decode node, a source 
coupled to the voltage node, and a drain coupled to the output node; 
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a second PMOS transistor having a gate coupled to the reference node, a source 
coupled to the bar decode node, and a drain; 

a first NMOS transistor having a gate coupled to the output node, a drain coupled 
to the drain of the second PMOS transistor, and a source coupled to a negative voltage 
node receiving a negative voltage from an external power source; and 

a second NMOS transistor having a gate coupled to the drain of the second PMOS 
transistor, a drain coupled to the output node, and a source coupled to the negative 
voltage node. 

16. (Currently Amended) A row decoder for use in a random access memory (RAM), 
comprising: 

a decoder unit decoding an externally inputted precharge signal and externally inputted 
row address signals, and providing a decoding signal representative of an idle state; and 

a wordline circuit receiving a positive voltage at a positive voltage node, receivings 
negative voltage at a negative voltage node, and the decoding signal at a decode node, and 
providing a wordline signal based on the decoding signal? and forming a current leakage path 
from the positive voltage node to a reference node when the decoding signal indicates the idle 
state. 

17. (Currently Amended) The row decoder of claim 16, wherein the decoder unit further 
comprises: 

a PMOS transistor receiving the precharge signal at a gate, having a source coupled to the 
positive voltage node, and a drain coupled to the decode node; 

a first NMOS transistor receiving a first address signal at a gate, having a drain coupled 
to the decode node, and a source; 

a second NMOS transistor receiving a second address signal at a gate, having a drain 
coupled to the source of the first NMOS transistor, and a source; and 

a third NMOS transistor receiving a third address signal at a gate, having a drain coupled 
to the source of the second NMOS transistor, and a source coupled to a reference node. 
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18. (Original) The row decoder of claim 16, wherein the reference node is ground. 

19. (Currently Amended) The row decoder of claim 16, wherein the drive rwordline circuit 
further comprises: 

a latch configured to hold a state of the decodin g decode node; 

a translation block configured to provide a voltage level at a bar decode node based on 
the decoding signal; and 

an output block configured to provide the wordline driver signal at an output node based 
on the voltage level. 

20. (Currently Amended) The row decoder of claim 19, wherein the latch comprises a 
PMOS transistor having a gate coupled to the bar decode node, a source coupled to the positive 
voltage node, and a drain coupled to the decode node. 

21. (Currently Amended) The row decoder of claim 19, wherein the translation block further 
comprises: 

a PMOS transistor having a gate coupled to the decode node, a source coupled to the 
positive voltage node, and a drain coupled to the bar decode node; and 

an NMOS transistor having a gate coupled to the decode node, a drain coupled to the bar 
decode node, and a source coupled to the reference node. 

22. (Currently Amended) The row decoder of claim 21, wherein the leakage path comprises 
a path from the positive voltage node to the reference node via the PMOS transistor and the 
NMOS transistor of the translation block. 

23 . (Currently Amended) The row decoder of claim 19, whoroin the output block further 
comprise s : A row decoder for use in a random access memory comprising: 
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a decoder unit decoding an externally inputted precharge signal and externally inputted 

row address signals, and providing a decoding signal representative of an idle state; and 

a wordline circuit receiving a positive voltage at a voltage node, receiving the decoding 

signal at a decode node, providing a wordline signal based on the decoding signal, and forming a 
current leakage path from the voltage node to a reference node when the decoding signal 
indicates the idle state, the wordline circuit comprising: 

a latch configured to hold a state of the decode node; 

a translation block configured to provide a voltage level at a bar decode node 
based on the decoding signal; and 

an output block configured to provide the wordline driver signal at an output node 
based on the voltage level, the output block comprising: 

a first PMOS transistor having a gate coupled to the bar decode node, a 
source coupled to the voltage node, and a drain coupled to the output node; 

a second PMOS transistor having a gate coupled to the reference node, a 
source coupled to the bar decode node, and a drain; 

a first NMOS transistor having a gate coupled to the output node, a drain 
coupled to the drain of the second PMOS transistor, and a source coupled to a 
negative voltage node receiving a negative voltage from an external power 
source; and 

a second NMOS transistor having a gate coupled to the drain of the second 
PMOS transistor, a drain coupled to the output node, and a source coupled to the 
negative voltage node. 

24. (Currently Amended) A method of reducing leakage current of a driver circuit during an 
idle mode of a random access memory, the method comprising: 
receiving a decoding signal representative the idle mode; 

receiving a positive voltage from an external power source at a positive voltage node; 
receiving a negative voltage from an external power source at a negative voltage node; 

and 
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forming a leakage path from the positive voltage node to a reference node when the 
decoding signal indicates the idle mode. 

25. (Original) The method of claim 24, wherein the reference node is ground. 

26. (Currently Amended) A method of reducing losses in a random access memory (RAM) 
having a driver circuit receiving a positive voltage from a positive voltage source and a negative 
voltage from a negative voltage source , the method comprising: 

receiving a decoding signal having a state representative of an idle mode; and 
forming a current leakage path from the positive voltage source to a reference node when 
the state of the decoding signal represents the idle mode. 

27. (Original) The method of claim 26, wherein the reference node is ground. 

28. (New) A random access memory comprising: 

an array of memory cells arranged in a plurality of rows and columns, wherein access of 
each row is based on a wordline signal; and 

a wordline circuit receiving a positive voltage at a positive voltage node, a negative 
voltage at a negative voltage node, and a decoding signal, the wordline circuit configured to 
couple the negative voltage node to an output node so as to provide a wordline signal 
substantially at the negative voltage when the decoding signal indicates an access operation, and 
when the decoding signal indicates an idle mode, configured to couple the positive voltage node 
to the output node so as to provide the wordline signal substantially at the positive voltage, to 
isolate the positive voltage node from the negative voltage node, and to form a leakage path from 
the positive voltage node to a reference node. 
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